Enhanced antiviral and opsonic activity of a human mannose-binding lectin and surfactant protein D chimera.
The carbohydrate recognition domains (CRDs) of human serum mannose-binding lectin (MBL) and pulmonary surfactant protein D (SP-D) have distinctive monosaccharide-binding properties, and their N-terminal and collagen domains have very different quaternary structures. We produced a chimeric protein containing the N terminus and collagen domain of human SP-D and the neck region and CRD of human MBL (SP-D/MBLneck+CRD) to create a novel human collectin. The chimera bound to influenza A virus (IAV), inhibited IAV hemagglutination activity and infectivity, and induced aggregation of viral particles to a much greater extent than MBL. Furthermore, SP-D/MBLneck+CRD caused much greater increases in neutrophil uptake of, and respiratory burst responses to, IAV than MBL. These results indicate that pathogen interactions mediated by the MBL CRD are strongly influenced by the N-terminal and collagen-domain backbone to which it is attached. The presence of the CRD of MBL in the chimera resulted in altered monosaccharide binding properties compared with SP-D. As a result, the chimera caused greater aggregation and neutralization of IAV than SP-D. Distinctive functional properties of collectin collagenous domains and CRDs can be exploited to generate novel human collectins with potential for therapy of influenza.